Bacteria were found in the alimentary tract of 40 pouch-young, ranging in age from I to 157 days, and within the marsupium of six adult females of Setonix brachyurus. Colonization of the neonate's intestine occurred soon after birth ; Escherichia coli and Streptococcus faecalis were frequently isolated from the intestines of pouch-young of all ages. Other micro-organisms present, but infrequently encountered, were Aerobacter aerogenes, Klebsiella sp., Salmonella newport, Pseudornonas aeruginosa and Staphylococcus albus. Protozoan cilliates were present in the stomachs of pouch-young older than 150 days.
INTRODUCTION
The natural colonization and development of the bacterial flora of the gastro-intestinal tract of young animals generally provide the host with its initial contact with a variety of antigens. These early associations with micro-organisms may result in immunization, tolerance and persistence of a normal' flora, or death due to infection. Since relatively few babies die in early life, it is clear that some balance between the baby and its microbial flora is achieved, but no detailed study of the complex interrelationships has been made (Donaldson, 1968) . The complexity of the situation is exemplified by Escherichia coli which is a common symbiont in the intestinal tracts of young mice, but one strain can cause a lethal wasting disease in them (Miller, Sterzl, Kostka & Lang, 1967) . It is not clear why one strain of E. coli should be enteropathogenic whereas another is harmless.
Study of the bacteria in the faeces of the young animal (Smith & Crabb, 1961) and the development of the intestinal flora (Smith, 1965) in a variety of domestic animals suggests that the first organisms to colonize the alimentary tract in most species of animals are Escherichia coli, Clostridium welchii and Streptococcus sp. and that they appear within a few hours after birth. These species are followed by lactobacilli and other bacteria, some of which are restricted to particular species. Yeasts are not found in animals whose diet consists solely of milk.
Marsupial young are born at a state equivalent in general development to a eutherian foetus which is immunologically incompetent (Block, I 964; Yadav & Papadimitriou, I 969). The newborn crawls into the pouch unaided, attaches firmly to one of the four or more teats and undergoes further development in conditions unlike those in the uterus. There is no published report on the microbial flora of the gut of pouch-young, or the pouch environment. There-
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fore, it is of some interest to record the microbial colonization of the gut in these animals so that we can begin to understand the mechanisms by which the neonate survives in the pouch which also harbours a variety of micro-organisms. The marsupial, Setonix brachyurus, was used for this work for two reasons: there is some information on the development of immunological maturity (Yadav, 1969) and on the mode of transmission of maternal immunoglobulins on this animal (Yadav, 1971; Yadav, Eadie & Stanley, I972) , and the pouch-young of Setonix whose thymus tissue has been totally removed by surgery do not waste (Yadav, 1969) as do neonatally thymectomized mice and some other mammals (Miller & Osoba, 1967) . The runting syndrome following neonatal thymectomy of some mice strains is not seen in germ-free conditions (McIntyre, Sell & Miller, 1964; Wilson, Sjodin & Bealmear, 1964) . This, and an analysis of the situation by Miller & Osoba (1967) and Keast (r968), suggests that runting in thymectomized animals is associated with the inability of the animal to cope with bacterial endotoxin derived from the gut flora. The extent and nature of colonization of the gut, particularly with Enterobacteriaceae, the Gramnegative rods normally present in the gut and also ubiquitous in nature, is therefore of some interest.
METHODS
Animals. Setonix brachyurus is a rare marsupial found on Rottnest Island, Bald Island and in some swamps, which are difficult of access, along the south-west coast in Western Australia. Except where specifically mentioned, all the animals used in this study were captured on Rottnest Island, transported to the Department and held in large outdoor pens. Food and water was supplied ad libitum. The animals put on weight and bred well under these conditions. Setonix is monovular, has a gestation of 25 days, and a pouch term of 6 months. In the final month of pouch term the young often peers out over the lip of the pouch opening, which is normally closed, to nibble at vegetation. After vacating the pouch the young is suckled from outside the pouch for varying times ranging from 6 months to I year. Sexual maturity is reached in about two years. Many aspects of the physiology of Setonix have been previously summarized by Waring, Moir & Tyndale Biscoe (I 966).
Bacteriological technique. Pouch-young were killed with ether or by decapitation at selected times after birth. Under aseptic conditions, the contents of the whole alimentary tract were thoroughly mixed and then samples of it plated out on selective solid media in Petri dishes. Culture media comprised nutrient agar, blood agar and MacConkey agar plates; nutrient broth and cooked meat medium. The plates and broth were incubated overnight, under aerobic conditions at 37O. The bacteria were subsequently isolated and identified by standard methods.
RESULTS
In common with all macropod marsupials, Setonix brachyurus possesses a ruminant-like digestion and in adults the population of bacteria is quantitatively similar to that of eutherian ruminants, although the ciliate population is relatively larger (Moir., I 968). In order to determine the time when ciliates first became apparent in the stomach of Setonix in the wild population, pouch-young were killed immediately after capture of the adults at Rottnest Island and the stomach contents analysed. Table I shows that ciliates were present in young older than 150 days and that these young had plant material in their stomachs. Animals of all ages had Gram-positive cocci, ranging from one type in the very young to three types in the older animal, but bacilli were infrequently encountered. The indigenous flora of the alimentary tract in 40 quokka pouch-young, ranging in age from I to 157 days are presented in Table 2 . The bacteria occurring most frequently were Escherichia coli and Streptococcus faecalis. The alimentary tract flora of the pouch-young of four tammars (Macropus eugenii), another wallaby brought from Garden Island, contained E. coli and S. faecalis ( Table 2) . The pouch flora of six adult female quokkas are listed in Table 3 . There was a wide range of bacteria in the five adults which had no suckling young. In one case, no bacteria were isolated from the pouch of a female (6510) quokka expecting a newborn; visually the pouch was clean, and was noticeably damp from secretions from the pouch-skin epithelium. The pouch of one female with a newborn had Staphylococcus albus and Streptococcus viridans only.
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DISCUSSION
The pouch of non-lactating adult females harboured a wide variety of microbial flora, but notably absent was Staphylococcus aureus, an organism plentiful on other parts of the adult Setonix body.
The complete lack of pouch flora in the one expectant female suggests that in expectant animals the secretions of the glandular marsupium skin may contain antibacterial substances. It is not known if the bactericidal property is due to immunoglobulins in the pouch secretions or to some other substances in it. Since, at birth the newborn Setonix lacks immune competence (Yadav, 1969; Yadav & Papadimitriou, 1969) , and since bacteria were isolated from the gut in the first days of life, it appears that the chief souce of immune protection against infection is through milk immunoglobulins. The pouch-young has the capacity to absorb from the gut maternal immunoglobulins in milk for the total period it occupies the pouch (Yadav, 1971; Yadav, Eadie & Stanley, 1972) . On the other hand a simpler explanation would be that the organisms isolated are not pathogenic in Setonix.
The predominant organisms recovered from the alimentary tract of the quokka (and tammar) at various times after birth were Escherichia coli and Streptococcus faecalis. Colonization of the digestive and respiratory tracts of the neonate could be expected to begin on the initial journey across the fur to the pouch and in the pouch itself before attachment to the teat. Subsequently colonization could occur via the milk and via the anus and nose; entry of pouch pathogens through the mouth is probably precluded by the continuous and firm attachment to the teat during early development. The mother frequently licks the inside of the pouch to remove faeces and urine of the young and this behaviour could introduce new micro-organisms into the pouch. The presence of Salmonella newport, * Staphylococcus albus was also present in the intestine of the pouch-young of this mother.
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a rare organism, in one quokka pouch-young comes as a surprise, but suggests that, at birth, the exact colonization of the digestive tract may depend on the local presence of a particular organism. These organisms are later superseded by coliforms. Similar findings were reported by Smith (1965) , who demonstrated some variability in colonization of the alimentary tract in the young of ox, sheep, pig, dog, cat, rabbit, guinea pig, rat and domestic fowl. The principal colonizers in these animals were E. coli, Clostridium welchii and streptococci ; these were later followed by lactobacilli. Milk forms the major diet of the quokka pouch-young until 150 days, after which the pouch-young starts to ingest plant materials from outside. The pouch-young leaves the marsupium at 180 days. With the change in the composition and complexity of the diet, the intestinal flora would be expected to change, and in fact yeasts and clostridia become apparent in the quokka at 126 days and ciliate protozoan at 150 days.
These observations show that the gut flora is complex and the lack of runting in thymectomized pouch-young Setonix (Yadav, Stanley & Waring, 1972 ) is clearly not due to absence of a gut flora. Further work is needed on the mechanisms of survival of the newborn in Setonix and other species and the lack of runting in thymectomized Setonix to explain these phenomena fully.
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